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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To assure good electromagnetic transducing characteristics and to improve traveling durability 
with a high-density magnetic recording system. 

SOLUTION: This magnetic recording medium is constituted by forming a nonmagnetic layer consisting essentially of 
nonmagnetic powder and binder resin on a nonmagnetic base and further forming a magnetic layer consisting essentially of 
ferromagnetic powder and binder resin and having a thickness of 0.05 to 0.9|im on this nonmagnetic layer. The center line 
average height Ra of the magnetic layer of this case is 1 to 7nm. The microprojections on the surface of the magnetic layer 
which are 10 to 20nm in the height measured by an atomic force microscope(AFM) are specified to 400 to 5000 pieces/900ji 
m2 and the microprojections which are 25 to 40nm in height are specified to 1 0 to 300 pieces/900^im2. The magnetic 
recording medium of the magnetic recording system of >10m/sec in the relative speed between a magnetic head and the 
magnetic recording medium is formed as the magnetic recording medium described above. 
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tc«. ^sai4*9^©H c©#*h£/hs < -r-5!^*s* 
s„ ^©7t«t>tc». y-^-f h©«[S^?:a;< 
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[0030] &tmmic8Lm2tizmim&m&M3ii. 
&mmt®. &m&t<m, ^mmtm. momsm 

■r, r-rjusy-, e-T)vzi-, mit*r-<m. Wit* 

PA. IMb-feyjA. a-gHbi^ y-*-/k 37> 

#a. mitmm. ?f>*-^-fK ^t?^>. -® 
>, mtJ^a-f a. Sfb*-^. &<bMfS. e*®?*/ 10 

iS. I&fb$;. Bfc^'y ^Ar&ri. M(c»i ui^ottz: 

©tfr?1f -f X»0 . 0 0 5~2 Mm^fiFS tl^. £>£ 
(Cf& 0 r tfrF-fr -f X©Stt &^«gt#8Bttt&3:&II* 
^©te«JEB^tt*rfettGB5^*fc 
< orB«©*»**t>fctfSC£*>r&*. i 20 

$ H»©tt«U!J«*«tt»5|5©lt^ Xfct 0 . Old 

#«te&«BWb&r*s»^tt. ¥MfIO. 0 8 m 

«. fiWfi**0. 3 MmJi(T#Jff£ ot». jrs^WtB 

0. 0 5~2 g/m 1 . ft?£0< «0. 2~1. 5 g/ 
ml?*5. «M8W*Mtt»5|t©d**J4 0 . 1 ~ 5 ft 
&%. 5f$L<ttO. 2-311%, jg{CW$0<« 

0 . 3 ~ 1 . 5 mm%V& 3„ te^S#^1±*9*© P H 
«2~1 1-CS>S*5, pHB5~10©HAS#iC}fJl 30 
t\ «8«IS#SStt«9*©Jtaaa« l-100mV 
g. *f$0<»5~8 Om'/g, ECC»$O<»10 

-7 0m'/g-c*i. «j««#atttt»*©*sftT-!»--r 

XEJO. 004jim-lMm«*L<, 0. 04/im 
~0. 1 u*JMtC»* Ot». ^r^rt^^O- h (DB 
P) Srfflt^/cSRffiSB 5-100 rrfl/lOOq. £f £ 0 < » 1 

0 — 80 ml/lOOq, jg(C$f $0<« 20—60 ml/lOOqr 

Jtftttl~~l 2. #*0<tt3~6-C*S. 0tfc 

[0031] ^^«fi» 2 o mmroiHT'e&z c t tm 40 

4«_t. 1 0«T©fe©^$tt^ cn6o*«s# 
$tt*&*3tffi©57*X:7T **-ttO. 8 — 1. 5# 
if£0<. EtciT^L/t^^^X^r i'^-BO. 9- 

1. 2-C&5. &«»#®14l&5f;©SA (Xf7'J> 
m) ®*SBl-2 0 wmol/m 2 , Ettjffi 0 < « 2 ~ 

1 5 nmoVm'T-&£ <> tt»K?|3B1£t&3i© 2 5'CT©* 
•^©&?0$Ui2 0 0 erq/cm 1 — 6 0 0 erq/cm' ©I5B&C& 
iCiJWffSlU*. *fc. C©jS?S«i©ffiH{C*-5)^ 50 



- 115 13 0 

10 

^ftSCi^fS. 1 oo-4 0 0-cr©fg^® 
o*^oiBi-i oii/iooA^jg^-c&^o *cfr 

<D&2?m .£© p H « 3 ~ 6 ©ra^* & C t Ofittf £ 0 I ». 
[0 0 3 2] Ctl6©i«f*lilt9*©aitCBAl 1 0 
3 . SiQ. TiQi , ZrQ,. Sna. SbjOb. ZnO. Y,Q,T?^ffi 
WTJ C £ Ol>„ «FtC»tSrt4K»* Lt>©«Al 
2 0b. Sid. Tift. ZrQ,r#>£#. KtcWS OOOttAl, 

traits •efc3tffite3jg£ffli,>rfc£u,>o > ft-rr;u 
s ^--c^fflufc^cc-e©*)!^^ y *rwr^M. 

SfcB-e©jI©^*t*-5C<i:^r^€.„ *fc. 3t®#i 
BBBttBWtcjsi;r^?L»Ji{c or «>«*>&(,>*«. 

[0033] *mw<Dffi&watem^*>tiz>m8kfi#M 

^^Hrr-ioo.ZA-Gi. FBax^tt^a-^-v^-f h, dpw-2 

50, DPN-250BX.DPN-245,DPN-270BX . DBN-SAI , DBN-SA3 
. S^^HM^fb? ^>TTO-51B.TTO-55A,TTO-55B. TT 
O-55C,TTO-55SsTTl>-55[XSN-100,a-^.-7^^ hE270,E27 
l,E300,^^>X^$!{Kfb?-^>STT-4D 1 STT-30D, STT- 
30. STT-65C a^V^-fh, a-40, T* -Y ^SSMT-IO 
OS, MT-100T, MT-150W, MT-500B, MT-500B. MT-100F, MT-500H 
a ^b^SFINEX-2 5 , BF-1, BF-10, BF-20.ST-M, ISJfO&Mgl 
SDEFIC-Y,DEFIC-R> H$7ID i^^l/®{AS2BM,Ti02P25,^ 

SIWSSioca, 500A&i>*-eft L/ fc fe©*J*wr 

[0034] ftimg L^mmmzmmimzrMit? 

^ic-iMfa-Fe, 0,)r**. o-Mfb 
m h) »«T©<fc^i&^fF©*rSI*S3ti 

So a-Fe, 0 3 lt-T«5»3:. a«©©*Hft*»« 

itm— ^3 a -Y F€dtriHHKe pHU W±icr 8 o 
•c«T©iasr wm^mxz zmm. ur^tsic*tf 5 

J^^«4«KT^*y*«?Ki*Sl6S-&r»5n 
£j&3-fc!-£?;65. ®a-tt«*jSjR{c9«5|c»9©*BI{l: 

r;i/* 'j*Mi/c«Kf7^* y*iSiR*asjlDL/r» 

e 1 ♦ {car o^aw±©7K^bT^^ y *««[*»jin uyt 
K^^w^^amorHirtetf^-f ■< vmfr 

^br;u* y asfcttRMTJU* y*jSjR*»Jni/rfse> 

$w**x *aa or n<tsis%fT 5*«c «fc 0 §H*y- * 
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[003 5]^ ¥- * w v^o^mx^^^tf-m 

n, P. S i%f<Dgm7cm&mMZtiX^Xi>3Lmtetj: 

mmwn^-c&zmviv-zj ha^2o 0-5 
oo-c©MEBr!i&7k-r£a\ uvaser . Mic3 

50-800 'CCDfilSfgH-Cjin^afC J: 0 8e#$BU £ 
ItMa-Fe, 0 3 £&^£»S. 10 
[003 6]^, flft*$fctt^£l4U3tt£MtK*'--2 
-f hn^mmiCP , Si, B, Zr. S b ^CD«g*SR$ 
li^l^mLX^X^mtt^K 3 5 0-8 0 0*C© 

ftrff^JifctttRa - F e 2 0 3 ^©^SlfflK:* D 

[0 0 3 7 ] *^Kfcl>tW^n5a-F e 2 O, 

a-Fe, O a s&^^^HC^lfcLTMigj&iU 
A Ht^^flnL-pHIBig^U-Cmifea-Fe, 0, 

*i5fe. S£*g. »5*. ^>SKJ;«3MicMa-EE^®^* 

©*§-£-© a 1 ik-smmmmtea - f e > o 3 shf^k: 

*fLTA 1 glUTO. 0 1~5 01im^ 0. 0 30 

k ft<*>o *&mctovzTm<Dm®m}m\>m3£icis 
i>t». a Hb^jii feces ift^M^iit, 

P, Ti, Mn. Ni, Zn, Zr. Sn, Sb#>6jl 

«n-Mb^j© 1 mt fctt 2 a«±^ffl^t»5 c 

A Hb^££feiCfflt,^Ctl6©<b^ 

©ijsflnstt^-i-ena-F e, o 3 ^i&^tc^ur 

0. 0 1~5 0H°/o©li-C*S. 0. 0 111%* 40 

■m?& z> m^ic immic jz ^m.^±<Dnm^a ft 

[0 03 8] -^{b^£>©Sgi£{CMLTtt«T<Dii9 
•c*So cn6©^{b^£>©fm££K^&r££J&» 

l/, Ti, Fe^i^SS^iUrffltil-rS. 5SElSi££ 
JIW^gtL/TB&i*. 3S9©m^£~n>?^£iltjMiS? 
f&. Mfln*#B?£fTftoT. ^7k®Mb^£>£?»3tt 
So Cft 5^^^£&#|&*U 50 
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iBIBSyft £*®mhtc&. 80-1 000 m CT&tlSt*ti 
tffflMf t 9- $ > £ ft -2. „ JU^S £ T ^ * - -fe'MliJni* 

©fllMt?- SEtt. aiB#tfIft£"£t6l/-CfP 

(,>6*i&o fttBt3SK»jl7c1*«t?ta3R^bS*a. T i tJT 
i C l,tCF ettFeC 1 ,£ft«3. ftiPCCJ: 9@ft.tft 

n>fciwbftB*»©T i c i .i^-atsn^o fienfc 

ffiT i C 1 4 tt»H«:j:»)«»Ufca«^ESU*»JD 
u i o o o'c^osar^iKrawccsi&^-e, 

ffi^fb^ * >£f#S 0 C©ift^IgtSgtfctBI 

{b^ * > team wttB*-^* s fc«&©tt±tf2r8ctti*B* 

coo39] mmmmu±Mmt**^mtf*%L$mft 
f£. *£#ts&?j£fln;t. iS5$f&5$. m&5MK.&*)m& 
»«3Wffttotis. iSfi^7';-«iw« 

-So S-T. »?r5g«©A 1, Si. Ti, Zr. Sb, S 

sn. Sf n a D (cftSo i/c 7K*«^orft<^{b^^> 

HWfcCCAlCl, ,SiCl 4 ©|gM£MG^©flbJ<^V&i>iEAL 

5f4©^S(C-z>t,>-CBG.D.Parfitt and K.S.W. Sing" Cha 
racterization of Powder Surfaces" Academic Press, 1 

[0040] *mKi5c^tt. im®micx-tf>7 

fe(c, ^a©-?^£>pt>#-xi!K£f#.5*#-e# 

#P»ttJB©-=?-r f a f ^-xsggtiil^. 25- 
6 0kq/mnr. U < «^ » F^/c0 ^D^T S/cfe 
CC^ 3 0-5 0kq/mn 1 T*!), NEC»»MSeSltH 
MA-4 0 04ffll>t. tfl8 0fi. 5fe^¥S0. 1m 

■T-5. *jSffi*«-)ia{C^S9 0 0 n mIS©*W© 
f»»R^3%JiiT. MxtfVHSTBO. 8%«Tt*5 

ciA^sfb^nroSo c©/ce*cc«n"Affl7T -* 

[0 04 1 ] Ta(cfflc^*-^>-/7^^©tb^HS 
K1 00-500m'/g, G<« 1 5 0-4 0 0 
m'/g. D B P 2 0 — 4 0 0 ml/lOOq. L 

<»3 0 — 2 0 Oml/lOOq-C&S. ^-^OT'v .y^© 
MJ5m(i-8 0m(i. »$L< 10~50my. 
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§6«C|fiF*t,< fctl 0-4 0muX?$>2>. *-*>^ 
^©p H«2~l 0. $?k^«0. 1-10%. 3^9 
7'^@frt0. 1-lg/ml. *5$f£lA>= *»W«Cffllr> 

M±S1 BLACKP EARLS 2000. 1 30 
0. 1000. 900. 800. 880, 700. VU 
LC AN XC-72. ZlMH^ttSi. #3 050 
B. 3150B. 3250B. #37 50B. #395 
OB. #9 50. #6 50B, #97 0B. #850 
B. MA-60 0. MA-2 30. #4000, #40 
10. =iP>fc*T27-7K>*±SSL CONDUCTEX 
SC. RAVEN 8800,8000,7000,5750,5250,3500,21 
00,2000,1800,1500,1255,1250. T i> *J—QMtr y ?x 

»rrsi(r«:*e>*i;a>«f^rij'T?»tscurfc*>jE*>ft:i». 

t,T5 0*»6*iH*.&<r»«H. #N8ttJB«8fiS<04 0 
[0042] *fc#«t4J»«:tt^«W»**afl«iK:(tt 

* 3 vmrnmn^ * ? fbx * u ^mm b&m 

t5Ci«#5. ^©^ffitt^BS62-18564-^. r$H 
BS60-2 5 582 7^-JClB 3 ftT I > & <£ 5 & & ©#<sWB-C £ 

[0043] TiMitt-«©«aiBei3i»«:*jt>ria:W' 

##£ra±Stf&fc»tct'*W6*iS&©r&n>T\ m$ 
4>0. 5 ymWT#-)$lW-e£>-2><, 
[0044] *3WWO«l4««:fi[ffl3n*IS-&JW4 Or 

«. ti?xm®msufi - ioo-vi5o*c. "m-^m- 

fij&U. 0 0 0-2 0 0. 0 0 0.»*b<ttl0. 0 
0 0—1 00, 0 0 0. M-^JS^5 0— 1 , 0 0 Off 

i^t*x;K tfr.;br;l/3-^, vu^l, 

h •;;!/. y ££";.rt/°&x;*f-.>i/. x^u 

>, ^i^x^, i?i/>, f — t*— ^ 
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[0 045] &^btttSJI§$fc«j£)t;M®]!S£ 0 

v->r*- h7-u^ij7-©i^t. #>jxx7^u*y 
[0046] chh<omtz<DWti&xmc'o^-cimm 

BS6 2-2 56 2 1 O-^KBttKfEttSnrt**. fcl_L 
©fflflitt^S/cttffl-^-lfTffiffl-C*^^. *?£U>«> 

©i orttfbtf-^WllB. WbK-AiWK-^«lll. 

20 ji'^t'-;uii*-7u^>gytm^<$©'4J5& : 'e>MtJn-s 
4>&< i«i^y-i;b^>«9fli©tt^#. *fc»c 

^'ji-fWJ , )i'$>, y i _ ju »k y x 
#'Jxx-f-;b#y27-7K*- h^V'7^^>, it*';*-/ 
>. ^^^©feo^ffifflr^s. ccK^ifct^t 

30 AfC«^CCIt.D. -COOM. -SO,M. -OSO, 
M. -P = 0(OM)„ -0-P = 0 (OM) 

S) . -OH. -NR 2 . -N*R 3 (Mtmt*m 

S) . x^H+v'S. -SH. -CN. 

* X 2 >f > . ^7 ^ ^ ^ > & 6)1 « n -5 

< i ^>0<!:oJ^±©@ttS?:*S^* 
-C«A07c:fe©?:fflt,i-5)C<!:*W$L.^„ COi^^cffi 
ftlOllilO-'-lO-'w/gtSiO, 1 

0" 2 — i o-'^/'g-c*^, 

40 [0 047] *^{cffl(,>e>ia4Ctl6©?S^RI©*ft 
W^Fi)<»:Ortt^x^>*-^V VAGH. V 

YHH. VMCH. VAGF. VAGD. VROH, V 
YES, VYNC. VMCC, XYHL. XYSG, P 
KHH, PKHJ, PKHC, PKFE. Bimit^M 
ttM. MPR-TA. MPR-TA5, MP R- TA 
L, MPR-TSN, MPR-TMF, MPR-TS. 
MPR-TM. MPR-TAO. M^b^ttSi 1 0 0 0 
W. DX80, DX81, DX82. DX83. 100 
FD. B$t't>tti!lOMR- 10 4. MR- 1 0 5. 

50 MR 1 1 0 . MR 100. 400X-1 10A. 
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y2U*>ttia-*#7>N2 3 0 1 . N2302, N 
2 3 04. *B*<f I^ttM/Of*? ? XT -5 10 
5. T-R30 80. T-520 1. /<-y»fD-4 
0 0. D-210-80. ^'M-ii>6 1 0 9, 72 0 
9. m^ttM^'-<'P>UR8 2 0 0, UR8300, 
UR-8600. UR-5 50 0. UR-4300. R 
V5 30. RV28 0, FB-84. FB-79. AH 
mtVM. ^7 I 7S>40 2 0, 50 20. 5 1 0 
0. 5300. 9020. 9022. 7020. =Mit 

m±m. MX5004. ^.mtmtmv-yy'^sp - 10 

150. TIM- 3003. TIM- 3005. Mitfe 
ttl?1^>F3 10, F2 1 Oftmtf 6ns., C© 
tf-CMR-104. MR 1 10. MPR-TA. UR- 
82 00. UR8300. UR-8600. UR-55 
00, UR-4300, T[M-30 05W$L^. 
[0 048] *&H®^A(cm>6ftS*&^tt&tt 
tt»5|ae*tU 5-25M%©ffiB. *fSL-<»8~ 

2 2Ma%©iBHrffl^e>n^„ &ftt~;niM8JJi*ffl 

H^B2~2011%. ^'HVv'7*-hi*2~2 0 20 

[oo4 9]*^pc*si,>r, #v5isZ>&m^z>m 

^(W7X^Sg*S-5 O-IOO-C, KSrf*^ 1 
00-2, 0 0 0%. fflgifcMtO. 05~10Kg/ 
cm', URAHO. 0 5- 1 OKg/cm'WJL 
l». #ffc9i©®«ie»&#^S«Jrfr&&S. S£o 

{f©#tl!t©fi. BBEtte^^T-SS^lliO^S. S1± 30 

^BfiBatJBKisififijaittw^iSffl'c**. w*. 
e t o . ^ v f ccat-r » f # ? 

[0 05 0] ^HWm^^'HV^T^-hil/t 
«. F 'J \s>i/JVZsT3s- F, 4, 4' -^7i^ 40 

- F . u>i^ yw*- K ^-7?u>- l . 

5 -y-fy>7^- K o - \->\>J*/>i>4 vm- 

hy-fvfr*- hfo-fv>7*- hS. &fc. cti 

/c -fyj/r*- h«©^(cj;t,r^bfc5i<'J-fy 
>-t*- F^&ffl-rs cne>©-fv> 

T*-FS©rtjJ&£ft-tO&ig D D a«<!:bT«:, B#*U 
•^£>tt*{, 30*-hL, 3a*-hHL, 3D* 50 
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-H20 3 0, 3D^-h20 3 1, FM 
R. 5'U*-|-MTL. SfflXa'&ttK. *>r*-hD 
-102, Z>r*- FD- 1 1 ON. £y*-hD-2 
0 0. I-D-2 0 2. ^^I^ttll, f=X 

2 mi$> *) C tl fcttW t£fc;l4©g£*ijffl U 

[0 05 1 ] #ttf£J|®tg£ftqWJIl> Wtffll. #t8W. 

»«c. m-smmnm. mm. mm\. #tww©* 
jus. «stcB8L-c«i»ttJiK:wrs4yED^*Jasfflt? 

[0052] #»»©iettJi. ^ettaic^fflsn^.. 
>. iBttBBCtts^ 7>«g«i";3->. y 

CDTJl/#y#)R*S, TJU+^ffi?iXx;HBj;0'^©T 

^^^^^^^^©r^u^y^jii^. s£«£U 

0-24 ©— tt«4|IHH« <^fiffilt£^*^r *> . * 

* <L i . Na. K. Cufti') £»*t£U 2- 

2 2©— ffi. ~ iffi. 31. Qffi. £<ffi. 7\flBT^3- 

*>fcl#>) . s£*SU 2-2 2©TJl'3+i'TJl'3-JU. 

^^i 0-2 4©-^»ttiii*M (*mmte£z^A, 
2©—ffi. — ffi. Hffi, ran. 2ffl, Affirm -ju© 

>^+-> Fa^©*^TJU+^i-f-;u©flilW^i^ 

XJU. ^8S!8-2 2 0SM7 5 F. ^^8-2 2 
[0 05 3] Ctl6<D*«ilttt7'7'J>i. 5 >J 

Xf7'j>t7 5;K Xr7';>^V^^ 

r>t Fpyjut*^>*^xf-ru- K T>t 
FPy7l/t*^>^X7 i TU- h . 7>tKOV*W 
>h'j^f7U-F, ^-u-r;UTJi/3-;u. ^"i7y;i/T 
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)W. StKTSX IXfibTi F. JM9R7 A 

&RWffl&W$$>ffi%-CSZ>. cft6©Wffir£tfcW«:-3 io 
tc»iBK:iBtt3nri>i. cftfcowflww. ?ssb&±S!I 

tt. *J5t&». SJKlSft. #8?ft. Mbtt*<PRK»tf 

[oo5 4]*«wcifcflH3n*cne©»«wra. wffi 

4BBttm>aai^OKC*l«L*HIPT4. 20 
*{CRB6tl-5t©-Ctt&lr>. 

[0055] */c*^rm^6n-5^ftn^j©-r^-c* 

fcttjEK&^fr?. ^Jn^J©-SP*fcW^P5:^TSC 

[0056] ^Hj-cffifflsn^cn6ii?t?fij©^a o D 0(l 

iLttt, B^tfflittH NAA-10 2, NAA-4 
15, NAA-312. NAA-160, NAA-18 
0, NAA-174, NAA-175, NAA-22 40 
2, NAA-34, NAA-35, NAA-171. N 
AA-122, NAA-142. NAA-160. NA 

A-173K. t-TS/wtiHWi. NAA-42, NA 

A-44, *W>SA, *ft>MA, ft?*>A 
B, *?t>BB, t-/?->L-201, ^-f5-> 
L-2 0 2, t-/5->S-202, ^-t>E-2 0 
8, >^t>P-2 08, /-^>S-207, y-:* 
>K-204, /-^>NS-202, ^-:*>NS- 
210, ^it>HS-2 0 6, >-:*>L-2, ^~ 
*>S-2. ^-*>S-4, y~:t>0-2. SO 
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>LP-20R. /-^>PP-40R, s~*ySP 
-60R. y-t>OP-8 0 R. /^t>OP- 8 5 
R, y^>LT-221, y^^>ST-221, s 
^>OT-221, ty^JMB, /-t>DS-6 
0, Ty>BF, 7/>LG, ^JWf7l/-K 7" 

M> YPfrm'itt.m, FAL-205, FAL-123, 

mB^-mittm, i^yi^Lo. x5?y 3 ^ip 

M. U->VlMir-E4 0 3 0, . fir«{fc3*tt«. TA 
-3. KF-96. KF-96L, KF96H, KF4 
10, KF42 0. KF9 6 5, KF54, KF50. 
KF56, KF907. KF8 5 1. X-22-8 1 
9, X-22-822, KF9 0 5, KF700, KF 
39 3. KF-857, KF-860, KF-8 65, 
X-22-98 0, KF-101. KF-102. KF 
- 1 03, X-22-37 1 0, X-22 -37 1 5. 
KF-910, KF-3935. 5^*>T-v-:j± 
SL 7-v-fFP, T-*ZV ?y'C 

p. ^A^r>m^±m. f*t5>TDo, Bitaffitt 

M. BA-4 1G. =mtm±m> ^Ci7r>2012 
E. -i-#-;lPE 6 1 . -f^^-^MS-400, 

hMO-200, -ft*^DL-20 0, A 
^'jFDS-30 0, -f«^hDS- 1 00 0, A 

-j h do - 2 o ouzifimi hti&a 
[0057] #^rffli>6n&w^^ttffig©tfc* 

F>. "JAVl^iXsT h>, J/^P^+-9-y>. -fV# 
jl>. y'p/^y-;!/. 4v?=f- 

tt£©70W=»-,«*. tut***. 

F. EHft{t^3?t ?ao*w, x?L->^p;utF 
'J>, ^^a^>-b*>, SOttXfUgfbkXM. N, 
N-^fWA7 5F. ^+-9->^©fe©3&Jffiffl-C 
C4a6Wm?§««^f L€> 1 0 0%*$#r«^c 
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